Expression and localization of Werner syndrome protein is modulated by SIRT1 and PML.
Mutations in genes for WRN and BLM RecQ family helicases cause cancer prone syndromes. Werner syndrome, resulting from WRN mutation, is a segmental progeria. Endogenous WRN and BLM proteins localize in nucleoli and in nuclear PML bodies defined by isoforms of the PML protein, which is a key regulator of cellular senescence. We further characterized WRN and BLM localization using labeling with monomeric red fluorescence protein (mRFP). When ectopically expressed, mRFP-WRN (or untagged WRN) forms nuclear bodies, which are donut-shaped in some cells. We identified PML isoforms associating with the nuclear bodies. Interestingly, mRFP-WRN relocalizes from nucleoli to the nucleoplasm, frequently showing conspicuous nucleolar exclusion as well as a decrease in frequency of mRFP-WRN nuclear bodies in response to overexpression of wild-type and deacetylase mutant (H363Y) SIRT1 proteins. Similar nucleolar relocalization in response to wild-type SIRT1 was detected for mRFP-labeled BLM. Moreover, increased SIRT1 expression was associated with the downregulation of endogenous WRN and a decreased frequency of cells with BRCA1 foci. Our data indicate for the first time that SIRT1 protein may be functionally associated with WRN and BLM helicases and that some major SIRT1 functions may not require its deacetylase activity.